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(54) Title: CONTROL SYSTEM FOR ONE OR MORE WORKING AREAS 

(57) Abstract 

The invention relates to a control system for one 
or more working areas for controlling the ambient con- 
ditions thereof, such as the lighting, temperature, air 
quality etc., when at least one of the working areas has 
a general-purpose personal computer (1), and especially 
for controlling the operational characteristics of the per- 
sonal computer. For achieving optimum working con- 
ditions, the control system of the invention comprises a 
detection arrangement (2) in connection with die per- 
sonal computer for measuring or receiving a desired 
condition or conditions and/or other environmental data, 
such as presence data, and means for controlling the op- 
erational mode and/or controls of the general-purpose 
personal computer (1) and/or an associated device or 
associated devices, such as the display unit (13) and the 
keyboard (14), in response to the information received 
from the detection arrangement (2). 
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Control system for one or more working areas 

The present invention relates to a control sys- 
tem for one or more working areas for controlling the 
5 ambient conditions thereof, such as the lighting, tem- 
perature, air quality etc., when at least one of the 
working areas has a general -purpose personal computer 
with software for performing personal tasks, said 
control system comprising 
10 a detection arrangement in connection with the 

personal computer for measuring or receiving a desired 
condition or conditions and/other environmental data, 
such as presence data, 

one or more actuators connected so as to influ- 
15 ence devices controlling the desired conditions, such 
as illuminators, blinds , heaters, valves, air-con- 
ditioning devices , etc . , 

control software and/or control circuitry incor- 
porated in or connected to the personal computer for 
20 receiving the information retrieved from the detection 
arrangement and for generating control information, and 
means for transmitting the control information 
to the actuators, 

A home automation system comprising the above- 
25 mentioned features is known from U.S. Patent 5 086 385. 

This known system is intended to control a home envir- 
onment. Accordingly, several conditions prevailing in 
working areas with PC equipment and affecting a per- 
son's ability to work with the PC have not been taken 
30 into account. 

In office work, general -purpose personal com- 
puters are taking over to an ever increasing extent. 
Thus it has been necessary to pay increasing attention 
besides the actual computer also to its operational 
35 environment, in other words to the conditions prevail- 
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ing in the working area* These conditions include 
placing of the display means, placing of the illumin- 
ators, the illumination level, prevention of unwanted 
reflections, heating of the working area, ventilation, 
5 air conditioning, etc. 

The most modern display means known for example 
from U.S. Patent 5 083 195 include automatic brightness 
and/or contrast control for environments in which the 
lighting cannot be sufficiently controlled. Changes in 

10 lighting automatically influence the controls of the 
display means, and the controls compensate for the 
change in lighting. For providing this automatic con- 
trol, the display means includes measuring means indi- 
cating the illumination level of the environment. 

15 However, display means of the above-described 

kind, adapting themselves to changes in the lighting 
conditions of the environment, only solve part of the 
problem. They are not capable of actively influencing 
their environment, not even its lighting, still less 

20 the other conditions, such as the temperature, suffici- 
ency of ventilation and other ambient factors influenc- 
ing the working environment. Often the adaptability of 
the display means to ambient changes even in brightness 
and/or contrast of the display is insufficient for the 

25 display to be optimal in all situations. 

On the other hand, for example WO publication 
8905562 discloses systems in which lighting is con- 
trolled with a microprocessor for room-specific main- 
taining of the illumination level at a preset value or 

30 a constant value selected by the user. Such known 
systems are separate entities, and thus they are relat- 
ively costly to purchase and install. 

It is an object of the present invention to 
provide a novel cost-effective control system for one 

35 or more working areas to control the personal computers 
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and devices associated therewith and the ambient condi- 
tions in the working area, such as the lighting, tem- 
perature, air quality etc. This control system of the 
invention is characterized in that it further comprises 
5 means for controlling the operational mode and/or 
controls of the general -purpose personal computer 
and/or an associated device or associated devices, such 
as the display unit and the keyboard, in response to 
the information received from the detection arrange- 
10 ment. 

Preferably the means for transmitting control 
information comprise a wireless transmitter, such as an 
infrared transmitter, in connection with the personal 
computer, and a receiver having connection with the 

15 actuator. 

Alternatively, the means for transmitting con- 
trol information comprise a wired connection to the 
actuator, connected to the serial channel or equivalent 
of the personal computer. 

20 When the system of the invention comprises more 

than one working areas having a general -purpose per- 
sonal computer, when the computers communicate with one 
another through a local area network and when at least 
one of the computers operates at least as a server, it 

25 is preferred that the means for transmitting control 
information further comprise said local area network. 
If necessary, the local area network with server may be 
operative 24 hours a day. 

Further aspects can be added to the system in a 

30 case where the detection arrangement comprises an 
access control and/or working time monitoring system. 

It is further preferred that the detection 
arrangement comprises at least three light sensors for 
measuring the lighting and colour temperature of the 

35 working area. 
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It is further preferred that in addition to the 
above control measures relating to the environment of 
the working area, the means for controlling the opera- 
tional mode and/or controls of the computer or some 
5 associated device comprise means for controlling the 
brightness, colour temperature or gamma correction of 
the image and/or some other factor, such as switching 
on or off, of the display associated with the personal 
computer . 

10 The most important advantage of the system of 

the invention is that the basic elements needed there- 
in, such as the general -purpose personal computers and 
local area networks, form part of the outfit of a 
modern office, and the implementation of the invention 

15 only requires incorporation of additional hardware and 
software, the purchase, installation and operating 
costs of which are considerably lower than when a 
separate system is used. The general -purpose personal 
computers offer an inexpensive base for the necessary 

20 sensors and additional software, and the operations 
necessitated by the system of the invention can be 
executed by the computers as background runs alongside 
normal applications, without the user noticing them and 
without substantial impairment of the capacity of the 

25 equipment. 

In the following the system of the invention and 
its characteristics will be set forth in greater detail 
with reference to the accompanying drawing, wherein 

Figure 1 shows an exemplary setup of a control 

30 system according to the invention in the case of one 
working area, 

Figure 2 shows an exemplary setup of the system 
of the invention in the case of several working areas, 
and 



WO 94/16374 



PCT/FI93/00548 



5 

Figure 3 shows a modification of the variant of 
the system of the invention comprising several working 
areas . 

Figure 1 shows a control system according to the 
5 invention, when the system comprises one general -pur- 
pose personal computer 1 participating in a desired 
control function and when the desired factor to be 
controlled is the lighting of the environment (in 
addition to the control of the display connected to the 

10 computer), either solely for the working area concerned 
or also for several neighbouring working areas, which 
may naturally also have personal computers not partici- 
pating in said control task. The computer 1 incorpor- 
ates a display unit 13 and a keyboard 14. One or sev- 

15 eral, for example three light sensors 2 are disposed at 
the upper edge of the display unit 13, measuring the 
amount of incoming light from the environment, for 
instance from illuminators 4, in other words, virtually 
the ambient lighting level. In response to this, the 

20 control software and/or control circuitry incorporated 
in the computer 1 calculates, on the basis of algo- 
rithms, tables or the like incorporated in the software 
and/or circuitry, control information to be sent to the 
illuminators on the one hand and to the display driver 

25 and/or display unit 13 of the computer 1 on the other 
hand, in order to make the illumination and the quality 
of the image on the display optimal for display ter- 
minal work and other work as well. 

The control information can advantageously be 

30 transmitted to the display 13 unit from the computer 1 
over a wired connection, i.e. a cable 15 between the 
computer 1 and display unit 13. In Figure 1, the con- 
trol information has been shown to be transmitted by 
two alternative routes. One of these employs an infra- 
35 red transmitter 5 connected to the computer 1, sending 
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the control information as an infrared message to 
actuators 3 for illuminators 4 via infrared receivers 
6 incorporated in said actuators. The actuators 3 
control, in response to this control information, the 
5 lighting either by altering its brightness, in which 
case the actuator is a dimmer, or by switching on/off 
some of the illuminators. Different channels or dif- 
ferent command codes can be used for different illu- 
minators. Furthermore, also the illuminators can be 

10 controlled, as far as the light sensors 2 of the dis- 
play unit 13 are adapted to measure also the ambient 
colour temperature in addition to the lighting, to 
achieve the desired ambient colour temperature. This 
can be effected by changing the colour temperature of 

15 the light emitted by the illuminator for instance by 
incorporating in the illuminators several light sources 
generating several different colour temperatures and by 
dimming them, suitably connecting them to be switched 
on/off or using different filters to obtain the desired 

20 colour temperature. In Figure 1, a line 7 has been 
shown as an alternative control path, said line being 
connected to the serial channel or equivalent of the 
computer 1 on the one hand and to a control box 8 for 
the illuminators 4 and comprising a suitable actuator, 

25 such as a dimmer or switch, or permitting changeover of 
the control to the actuator 3, on the other hand. 

Figure 1 is merely a schematic representation of 
how both the ambient lighting and the image on the dis- 
play 13 can be controlled by means of the personal com- 

30 puter included in the working area. The present inven- 
tion, however, is applicable to all ambient conditions 
of the working area, such as the control of temperat- 
ure, air quality etc., combinations of these conditions 
included. Such a system corresponds fully to the system 

35 shown in Figure 1. For example, in a system controlling 
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the temperature the sensors are naturally temperature 
sensors and the actuators are for instance radiator 
valves or thermostats for heating radiators. Similarly, 
ventilation valves in the vicinity of the working area 
5 can be controlled. The control can naturally also 
involve various ionizers or air cleaners and the detec- 
tors can be indicators or sensors of the smoke or 
particle content. 

Since it is inessential to the invention whether 

10 the structures/ functions basic to the invention are 
incorporated in the actual general-purpose personal 
computer or in given equipment connected to it, the 
control system can be entirely built around the display 
unit or a video signal-controlling display driver. Also 

15 the means for transmitting control information to the 

actuators can be similarly placed. 

In the system of the invention, the detector and 
the transmitter can thus be incorporated in or con- 
nected to the personal computer for example at a con- 

20 trol box 5 or a display unit 2, as shown in the system 
of Figure 1, or at another suitable location at which 
the desired aspect of the environment can be measured 
and information thereon transmitted for handling by the 
computer . 

25 The desired ambient condition can be controlled 

over a wired connection, such as line 7 shown in Figure 
1, for example through a serial channel or equivalent 
of the personal computer, or in a wireless manner for 
example by infrared/radio control, as is also shown in 

30 Figure 1. The infrared transmission path seems to be 
the most suitable in practice. 

As stated previously, the control according to 
the invention - if only lighting control is contem- 
plated - has three main targets. First, the character- 

35 istics of the personal computer's own display unit, 
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such as the illumination, contrast, characteris- 
tics/gamma correction and other such controls, lighting 
in the immediate vicinity of the personal computer, 
i.e. virtually the lighting of the working area, and 
5 lighting in the broader environment of the computer, 
such as the lighting of working areas having no per- 
sonal computer or otherwise forming an integrated whole 
in the environment of the control system of the inven- 
tion. 

10 Similarly as the electric lighting of a room or 

a working area can be controlled, also the natural 
light coming into the room can be controlled for ex- 
ample by altering the transparency of a window by means 
of an adjustable film disposed thereon or by using 

15 various blinds or other equivalent means. Thus, con- 
sidering lighting alone, the control method of the 
invention can control various characteristics of the 
display unit, the colour temperature and gamma correc- 
tion of the display, the amplitude, colour temperature 

20 and gamma correction of the video signal of the com- 
puter, the intensity of the lighting, the colour tem- 
perature of the lighting and the intensity and colour 
temperature of natural light, and combinations of 
these . 

25 If the general -purpose personal computer incor- 

porates several processors, the control operations in 
accordance with the invention can be centralized in 
only one of them (or in only some of them), said pro- 
cessor being operative 24 hours a day, if necessary. 

30 The invention can be advantageously applied also when 
the operating system of the personal computer enables 
simultaneous execution of several tasks. In the control 
system of the invention, the operation time of the 
control processor and incorporated software and the 

35 associated sensors can be adjusted by way of software 
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independently of the master computer, depending on 
whether one wishes to monitor the controlled area also 
when the user of said personal computer is not present. 
One alternative is that the processor always performs 
5 the adjustment operations in connection with startup 
and log off and at regular intervals in interrupted 
state. 

In the following, the control system of the 
invention will be described with reference to Figure 2 

10 in a case where there are more than one working areas 
having a general -purpose personal computer and said 
computers communicate with one another through a local 
area network 9 or equivalent, and where at least one of 
these computers operates at least as a server in the 

15 control system of the invention. This computer operat- 
ing as a server in the system of Figure 2 is denoted by 
reference 1 f . Also Figure 2 shows a control system rel- 
ating merely to lighting adjustment, comprising a 
plurality of general -purpose personal computers 1 and 

20 a local area network 9 connecting them. The working 
area-specific procedure is the same as in the system of 
Figure 1. In this case, however, the computer operating 
as a server 1 is the computer in which the necessary 
control software and/or control circuitry is incor- 

25 porated, at least for the most part. Further, an access 
control and/or working time monitoring terminal 10 is 
connected to the server l f via a line 16. From this 
terminal, information is received on the fact that an 
employee has either arrived at work or left work. In 

30 consequence, when an employee arrives at work, the 
server 1 can automatically start a person's computer 1 
and control through said computer the lighting of his 
working area to be optimal. The object is to reach 
ergonomically as good a result in the lighting of the 

35 working environment and the working area as possible. 
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Thus in the system of Figure 2, the means for trans- 
mitting control information from the control software 
and/or control circuitry incorporated in the personal 
computer also include a local area network 9 in addi- 
5 tion to the equipment already described in the context 
of Figure 1. 

In the system of Figure 2, in addition to the 
fact that the server controls the lighting by means of 
measuring data retrieved from the computers, also the 

10 user can enter control data into the server from his 
own computer 1 . Whether the control software and/or 
control circuitry is entirely incorporated in the 
server 1 1 or whether it is distributed to each computer 
1 to some extent, is merely a question of expediency. 

15 After all employees have left the premises, the 

control system of the invention can adjust the lighting 
of the entire area, either switching it off or suitably 
cutting it down. In that connection, the lighting of 
spaces of different types, such as washrooms, public 

20 spaces, passageways, staircases etc. can be adjusted 
room-specifically. The server can be connected to 
control the electricity room or air conditioning room 
of the building/ floor, or the computers controlling 
these are directly connected to the same network and 

25 the server controls them via the local area network. 

Figure 3 shows a control system according to the 
invention in a case where it also includes a computer 
12 making use of cameras 11 performing access control. 
Instead of cameras or in addition to them, for example 

30 remote-read ID cards can be used to identify persons. 

In the system of Figure 3, the access control and/or 
working time monitoring terminal 10 is connected to a 
computer 1 1 which can operate as a server for the 
computers interfaced with the local area network 9. 

35 Also in the system of Figure 3, the procedure can be 
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such that when the system detects the arrival of the 
user at work, his computer can be started automati- 
cally, lighting can be switched on in the working area, 
air-conditioning of the working area can be commenced 
5 etc. already before the employee has arrived at his 
working area. Likewise, the equipment and lighting can 
be switched off automatically when the user finishes 
his working-day. Thus a considerable amount of energy 
and costs are saved. When the employee has a meeting or 

10 the like elsewhere in the building, the lighting and 
even an useless computer in the working area can be 
switched off automatically, if desired. 

At the same time, security considerations can be 
observed and embraced in the same solution: The display 

15 unit of the user's computer is switched off (cleared or 
image off) and the peripheral equipment is locked 
(keyboard, mouse, pointing device), which prevents 
unauthorized use of the equipment and data leakage from 
the screen of the display unit. An alarm can be gener- 

20 ated to a guard when an unauthorized intruder attempts 
to use the equipment or the local area network, and 
thus the intruder can be caught without any external 
alarm. For this function, Figure 3 shows a computer 17 
receiving control data from the computer 1 and generat- 

25 ing an alarm of an unauthorized use attempt. 

If the user wishes to establish a connection to 
another user whose personal computer is interfaced with 
the same local area network 9 and said person is not 
accessible, the switched access control system can 

30 indicate when the person whom one attempts to reach 
arrives at work. 

An access control camera 11 can advantageously 
be employed for controlling the lighting and the pre- 
mises. In accordance with Figure 3, the access control 

35 camera is connected to the video digitizing card (e.g. 
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DVI card) of a computer connected to the local area 
network 9, in Figure 3 computer 12. In addition to 
pattern recognition, the card can attend to the light- 
ing control program block either for the environment of 
5 said computer or for the area of the pertinent part of 1 
the local area network 9, and thus specifically this 
computer 12 operates as a server in the local area 
network 9 in this regard rather than the computer 1 1 
having connection to the working hours monitoring 

10 terminal 10. As is apparent herefrom, for reasons of 
expediency the different functions of the system can be 
distributed in the desired manner to be executed by the 
different computers. In the system of Figure 3, the 
local area network can be used for access control data 

15 transmission. The access control can be realized as a 
remote operation, without the unauthorized intruder 
being aware of the control. A card of the DVI type, for 
example, can compress image information to be trans- 
mitted in the local area network 9 in a case where an 

20 intruder is detected. The remote guard can be within 
reach of a telephone connection and select, as need be, 
a sending from a camera in the building (via an ISDN 
network, for example). If the situation warrants, the 
sending can be requested as a remote-controlled play- 

25 back from a videotape recorder. If the access control 
camera is in the vicinity of the user, the video signal 
received therefrom can also be employed for measuring 
the light intensity, light distribution and colour 
temperature of the environment. 

30 In all of the systems described in Figures 1-3 

above, the control is realized arithmetically by means » 
of formulae, graphs and tables stored in the control 
software and/or control circuitry of a personal com- 
puter with a view to achieving optimum ergonomics for 

35 the working environment. If for the sake of simplicity 
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only lighting is considered and the control of temper- 
ature, air conditioning and the like is disregarded in 
this connection, e.g. the following factors can be in- 
fluenced: avoiding of reflections on the display, 
5 optimum brightness and contrast of display for user as 
ambient conditions change, optimum control of ambient 
conditions, optimum control of ambient computers and 
display unit /personal computer, special features and 
wishes opted for by user and optimizing of wishes bet- 

10 ween different users. The necessary graphs, tables and 
computational methods can be designed with the aid of 
the knowledge on illumination and illumination ergon- 
omics. Furthermore, user-specific options can be incor- 
porated in the equipment and system very easily and 

15 inexpensively. Examples of these are an access control 
connection, automatic switching on/off and control of 
lighting in accordance with time/arrival at work/work 
situation/use of working area (monitoring of presence 
of user for instance with an infrared sensor or a 

20 remote-read ID card), other control of environment, 
such as air conditioning, heating etc. , as set forth in 
the above. 

In the foregoing the control system of the in- 
vention has been described only by means of one exem- 

25 plary embodiment, specifically an example relating to 
the illumination of a working area or working areas, 
and it is to be understood that the system of the 
invention can also be applied to many other ambient 
factors of a working area without departing from the 

30 scope defined in the appended claims. Further, it 
should be noted, as is apparent from the foregoing, 
that the control system of the invention is naturally 
capable of controlling several factors influencing the 
environmental conditions of the working area simultane- 

35 ously. Thus the control system can comprise, for ex- 
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ample, control of illumination, temperature and air 
quality in the same control system. 
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Claims: 

1. A control system for one or more working 
areas for controlling the ambient conditions thereof, 
5 such as the lighting, temperature, air quality etc., 
when at least one of the working areas has a general - 
purpose personal computer ( 1 ) with software for per- 
forming personal tasks, said control system comprising 
a detection arrangement ( 2 ) in connection with 

10 the personal computer for measuring or receiving a 
desired condition or conditions and/other environmental 
data, such as presence data, 

one or more actuators ( 3 , 8 ) connected so as to 
influence devices controlling the desired conditions, 

15 such as illuminators (4), blinds, heaters, valves, air- 
conditioning devices, etc., 

control software and/or control circuitry incor- 
porated in or connected to the personal computer ( 1 ) 
for receiving the information retrieved from the detec- 

20 tion arrangement ( 2 ) and for generating control in- 
formation, and 

means (5, 6, 7) for transmitting the control in- 
formation to the actuators, characterized 
in that it further comprises means for controlling the 

25 operational mode and/or controls of the general -purpose 
personal computer ( 1 ) and/or an associated device or 
associated devices, such as the display unit (13) and 
the keyboard ( 14 ) , in response to the information 
received from the detection arrangement ( 2 ) . 

30 2. A control system as claimed in claim 1, 

characterized in that the means for con- 
trolling the operational mode and/or controls of the 
computer ( 1 ) or some associated device comprise means 
for controlling the brightness, colour temperature or 

35 gamma correction of the image and/or some other factor, 
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such as switching on or off, of the display (13) as- 
sociated with the personal computer. 

3. A control system as claimed in claim 2, 
characterized in that the means for con- 

5 trolling the operational mode and/or controls of the 
computer ( 1 ) or some associated device comprise means 
for controlling signals transmitted in a cable (15) 
between the computer ( 1 ) and the display unit ( 13 ) for 
example to control the video signal level, amplitude, 
10 colour temperature and/or gamma correction and/or some 
other factor, such as switching on or off of the dis- 
play (13). 

4. A control system as claimed in claim 2, 
characterized in that the means for con- 

15 trolling the operational mode and/or controls of the 
computer ( 1 ) or some associated device comprise means 
for preventing the use of the computer and/or associ- 
ated equipment, such as means for locking the keyboard 
(14). 

20 5. A control system as claimed in claim 1, 

characterized in that the detector arran- 
gement comprises one or more light sensors (2) for mea- 
suring the illumination of the working area. 

6. A control system as claimed in claim 5, 

25 characterized in that the detector arran- 
gement comprises at least three light sensors (2) for 
measuring the illumination and colour temperature of 
the working area. 



WO 94/16374 



PCT/FI93/00548 



1/3 




WO 94/16374 



PCT/FI93/00548 



2/3 




WO 94/16374 



PCT/FI93/00548 



3/3 




FIG. 3 
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